10/523665 



1/17 




FIG.1 



1 



10/523665 



2/17 




10/52366 



3/17 




ELECTRIC CURRENT 



4/17 

13b 




12 



10/523665 



5/17 




FIG.5 



10/523665 



6/17 




FIG.6 



10/523665 



0.0015 
^ 0.0010 
0.0005 
0.0000 

-0.0005 
-0.0010 



-0.0015 
-20 



7/17 



■15 -10 -5 0 5 10 15 20 
REVERSE BIAS VOLTAGE (V) 



FIG.7A 



0.01 
^ 1x10-3 t 
1x10- 4 
1x10- 5 
E 1X10- 6 

g 1x10" 7 

" 1X10~ 8 

1x10" 9 




5 10 15 

REVERSE BIAS VOLTAGE (V) 



20 



FIG.7B 



10/523665 



8/17 



o 

l-H 



5 
0 

-5 
-10 
-15 
-20 
-25 



I » 1 r 



-J L 



0 




1530nm 
1540nm 

^-1550nm 
1560nm 

— 1570nm 



1 2 3 4 5 
REVERSE BIAS VOLTAGE (V) 



FIG.8A 



O 



Eh 




2 4 6 8 10 
REVERSE BIAS VOLTAGE (V) 





1520nm 




1530nm 




1540nm 




1550nm 




1560nm 




1570nm 




1580nm 


— 


1590nm 


▲ — 


1600nm 


— — 


1610nm 




1620nm 



FIG.8B 



10/523665 



9/17 




TINE ( 1 Ops /GRADUATION) 

FIG.9B 



10/523665 



10/17 




-34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
WAVEGUIDE WIDTH (pm) 



FIG.9C 



10/523665 



11/17 



1 x1 0 s 



1x10* 



9x10' 



8x1 0j c 
1.5 



"9.75x10 7 (m/s) m 


■ SI LAYER THICKNESS 0.8llffl 

• SI LAYER THICKNESS l.Oum 

♦ SI LAYER THICKNESS 1.2pm 

♦ ♦ 


~9.29x10 7 (m/s) 


• 


-8.83x10 7 (m/s) 


• 


■ ■ 

1 — i i i i i i i i 



2.0 



WAVEGUIDE WIDTH (\m) 

FIG. 1 0A 



2.5 



PERMISSIBLE 
SPEED (max) 

LIGHT SPEED 

PERMISSIBLE 
SPEED (min) 



60 



55 



50 



45 



40 



Eh 



1.5 



■ SI LAYER THICKNESS 0.8LM 

• SI LAYER THICKNESS l.Ollffl 

♦ SI LAYER THICKNESS 1.2 M 

♦ 



J 1 1 I I L 



2.0 



WAVEGUIDE WIDTH (fin) 



- IMPEDANCE 
CONDITION 

(50Q) 



2.5 



FIG.10B 



10/523665 



12/17 




FIG.11 




FIG.12 



10/ 5 23 6 6 '7 



14/17 




PRIOR ART 

FIG.13 



15/17 



10/523665 




PRIOR ART 

FIG.14 



10/523665 



16/17 



n-TYPE 



p-TYPE 



OPTICAL I 
WAVEGUIDE t 
LAYER 




OPTICAL P , TYPE 
WAVEGUIDE 
LAYER | 
n-TYPE | 



FERMI LEVEL 



n-TYPE 




FERMI LEVEL 




PRIOR ART 

FIG.15A 




OPTICAL 

WAVEGUIDE 

LAYER 



OPTICAL 
WAVEGUIDE 
LAYER 



PRIOR ART 

FIG.15B 



10/5236 



17/17 




PRIOR ART 

FIG.16 



